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Summary

The goals of our work on detached solidification have been to:

Develop a complete understanding of all of the phenomena of detached solidification.
Make it possible to achieve detached solidification reproducibly.
Increase crystallographic perfection through detached solidification

Specifically, we aimed in this project to:

Identify a system and develop methods that would allow viewing of the melt surface and
convection in the melt during detached solidification in microgravity.

Improve understanding of the origination and evolution of detachment through experiments
and theoretical treatments.

Achieve detachment on earth.

The project resulted in 14 publications, 15 presentations, completion of 2 Ph.D. theses, and
completion of 2 M.S. theses. Two additional papers are currently being reviewed for
publication. Copies of most of the papers are attached as appendices.

Among the accomplishments are:

Achievement of detached solidification of InSb on earth and determination of the conditions
favoring detachment on earth [14,16].

Development of a new method for coating the interior of silica growth ampoules with
transparent boron nitride, which yields the high contact angles for semiconductor melts that
favor detachment [14,15].

Development of a new coating for the interior of Pyrex ampoules yielding very high contact
angles for water and molten organic compounds [13].

Development of a material-balance model for steady detached solidification that provides
greatly improved insight into the process, both in microgravity and on earth [9,10].
Dimensionless parameters were found that clarify the role of operating conditions and
physical properties. The reason for the occurrence of two steady states was clarified, along
with their relative stability.

Observation of periodic gas tubes during directional solidification of water and organic
compounds [9,11,13]. Gas bubbles did not propagate around the periphery to yield full
detachment. Failure to obtain detachment is attributed to the ready plastic deformation of
these materials, so that the frozen material continues to adhere to the ampoule wall during

cooling.
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